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(57) ABSTRACT

A method and corresponding device for determining for-
warding rule for data packet in Virtual Private LAN Service
with Provider Backbone Bridge (PBB-VPLS) network are
disclosed. In the method, a value in a backbone service
instance identifier (I-SID) field of the received data packet is
firstly examined, then a virtual split horizon group corre-
sponding to the data packets is determined based on the I-SID
value, wherein the virtual split horizon group defines a for-
warding rule for the data packets between different pseudo
wire ports of the PBB-VPLS network. With the dynamic split
horizon group, the method dynamically adapts to different
forwarding rules for multiple I-VPLS instances with different
tree topologies, and is capable of supporting multiple I-VPLS
instances with different root sites and tree topologies in one
B-VPLS instance, thereby ensuring the stability of the back-
bone network and reducing the network operation cost.
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1
METHOD AND DEVICE FOR DETERMINING
FORWARDING RULE FOR DATA PACKET

TECHNICAL FIELD OF THE INVENTION

The present invention relates to Virtual Private LAN Ser-
vice with Provider Backbone Bridge (PBB-VPLS) network,
particularly to a method and device for determining forward-
ing rule for data packet in the PBB-VPLS network.

BACKGROUND OF THE INVENTION

Generally, in the existing PBB-VPLS network, user ser-
vice bridge domain VPLS (I-VPLS) instances with Hub and
Spoke topology (also referred to as rooted multipoint tree
topology) can work by configuring multiple provider back-
bone bridge domain VPLS (B-VPLS) instances, wherein
each B-VPLS instance can only support the I-VPLS instances
having the same or compatible root site and tree topology.

FIG. 1 shows a schematic diagram of a technical solution
which supports multiple I-VPLS instances with different root
sites and tree topologies in the existing PBB-VPLS network.
As shown in FIG. 1, the PBB-VPLS network is based on an
IP/MPLS network, and the provider edge equipment (PE)
includes user side provider edge equipments U-PE1, U-PE2,
U-PE3, U-PE4 and network side provider edge equipments
N-PE1, N-PE2, wherein the N-PE1 receives data packets
from the U-PE1 and U-PE2, and the N-PE2 receives data
packets from the U-PE3 and U-PE4. Each of the user side
provider edge equipments is configured with three I-VPLS
instances, wherein two I-VPLS instances 11 and 12 have the
same root site and tree topology, and the other one I-VPLS
instance I3 has the different root site and tree topology from
11 and 12. Thus, each of the network side provider edge
equipments and the user side provider edge equipments is
configured with two B-VPLS instances B12 and B3, wherein
the I-VPLS instances I1 and 12 are coupled to the B-VPLS
instance B12, and the I-VPLS instance 13 is coupled to the
B-VPLS instance B3, and the B-VPLS instances at the net-
work side provider edge equipment and the corresponding
B-VPLS instances at the user side provider edge equipment
are coupled to each other via pseudo wires.

To implement a specific tree topology in an I-VPLS, that is,
to control forwarding of the data packets between the differ-
ent sites for one VPLS instance, Split Horizon Group (SHG)
technique is employed. In FIG. 1, the pseudo wire coupling a
pair of B-VPLS instances B12 at the N-PE1 and U-PE1 and
the pseudo wire coupling a pair of B-VPLS instances B12 at
the N-PE1 and U-PE2 (represented with dashed line respec-
tively) belong to the same SHG, the pseudo wire coupling a
pair of B-VPLS instances B12 at the N-PE1 and N-PE2 and
the pseudo wire coupling a pair of B-VPLS instances B12 at
the N-PE2 and U-PE3 (represented with dashed line respec-
tively) belong to the same SHG; and the pseudo wire coupling
a pair of B-VPLS instances B3 at the N-PE2 and U-PE3 and
the pseudo wire coupling a pair of B-VPLS instances B3 at
the N-PE2 and U-PE4 (represented with dot dash line respec-
tively) belong to the same SHG, the pseudo wire coupling a
pair of B-VPLS instances B3 at the N-PE1 and N-PE2 and the
pseudo wire coupling a pair of B-VPLS instances B3 at the
N-PE1 and U-PE2 (represented with dot dash line respec-
tively) belong to the same SHG.

The SHG technique is well known in the art. With this
technique, a multipoint-to-multipoint full mesh topology
between the sites of the VPLS network can be effectively
transformed into a rooted multipoint tree topology. Namely,
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only communication between a root node and a leaf node is
allowed, while communication between leaf nodes is forbid-
den.

However, due to having to configure multiple B-VPLS
instances, the existing technical solution shown in FIG. 1 has
following problems: The B-VPLS instances are usually
regarded as the infrastructure of the backbone connection,
and should be stable and unaffected by user access as much as
possible, and the effect due to the user access should be
absorbed by the I-VPLS instances configured at the user side
provider edge equipments. However, when accessing by the
user with the I-VPLS instances having new root sites and tree
topologies, since one B-VPLS instance can only serve the
I-VPLS instances with the same or compatible root site and
tree topology, it is inevitable to configure new B-VPLS
instance. Thus, the existing technical solution cannot main-
tain the structure of the backbone network stable, thereby
increasing operation cost.

In the existing technical solution, the tree topology for
forwarding data packets is statically determined by the SHG.
Once the SHG is configured, the tree topology is fixed, and
any [-VPLS instance that does not comply with the tree topol-
ogy is served by other B-VPLS instance. Therefore, it is not
possible for the existing technical solution to support multiple
I-VPLS instances with different root sites and tree topologies
by one B-VPLS instance.

SUMMARY OF THE INVENTION

The present invention is proposed in view of the above
technical problems and the purpose of which is to provide a
method and device for determining forwarding rule for data
packetin a PBB-VPLS network, which is capable of support-
ing multiple I-VPLS instances with different root sites and
tree topologies by configuring one B-VPLS instance, so as to
maintain the backbone network stable and reducing the
operation cost of the PBB-VPLS network.

According to a first aspect of the present invention, there is
provided a method for determining forwarding rule for data
packet in Virtual Private LAN Service with Provider Back-
bone Bridge (PBB-VPLS) network, which comprises: exam-
ining a value in a backbone service instance identifier (I-SID)
field of the received data packet; and determining a virtual
split horizon group corresponding to the data packet based on
the I-SID value, wherein the virtual split horizon group
defines a forwarding rule for the data packet between difter-
ent pseudo wire ports of the PBB-VPLS network.

According to a second aspect of the present invention, there
is provided a device for determining forwarding rule for data
packet in Virtual Private LAN Service with Provider Back-
bone Bridge (PBB-VPLS) network, which comprises: exam-
ining module that examines a value in a backbone service
instance identifier (I-SID) field of the received data packet;
and virtual split horizon group determining module that
determines a virtual split horizon group corresponding to the
data packet based on the I-SID value, wherein the virtual split
horizon group defines a forwarding rule for the data packet
between different pseudo wire ports of the PBB-VPLS net-
work.

According to a third aspect of the present invention, there is
provided a provider edge equipment used in Virtual Private
LAN Service with Provider Backbone Bridge (PBB-VPLS)
network and disposed at network side, which comprises: the
above device for determining forwarding rule for data packet.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of a technical solution which
supports multiple I-VPLS instances with different root sites
and tree topologies in the existing PBB-VPLS network;
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FIG. 2 is a flowchart of the method for determining for-
warding rule for data packet in the PBB-VPLS network
according to an embodiment of the present invention;

FIG. 3 is a schematic diagram of the PBB-VPLS network
in which the method in accordance with the embodiment of
the present invention shown in FIG. 2 is applied; and

FIG. 4 is an exemplary block diagram of the apparatus for
determining forwarding rule for data packet in the PBB-
VPLS network according to an embodiment of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

It is believed that the above and other objects, features and
advantages of the present invention will be more apparent
from the following detailed description of the embodiments
of'the present invention taken in conjunction with the accom-
pany drawings.

FIG. 2 is a flowchart of the method for determining for-
warding rule for data packet in the PBB-VPLS network
according to an embodiment of the present invention. The
embodiment will be described in detail below in conjunction
with the figure.

In this embodiment, the PBB-VPLS network comprises
multiple network side provider edge equipments and multiple
user side provider edge equipments. Each of the user side
provider edge equipments is configured with multiple
I-VPLS instances having different root sites and tree topolo-
gies and a B-VPLS instance serving these I-VPLS instances
and each of the network side provider edge equipments is
configured with the corresponding B-VPLS instance. The
B-VPLS instance at the network side provider edge equip-
ment and the corresponding B-VPLS instance at the user side
provider edge equipment are coupled via a pseudo wire. The
method of the embodiment is performed at the network side
provider edge equipment.

As shown in FIG. 2, at step S201, a value in a backbone
service instance identifier (I-SID) field of the received data
packet is examined In this embodiment, the network side
provider edge equipment receives the data packet from the
coupled user side provider edge equipment via the pseudo
wire, and then pseudo wire termination module of the net-
work side provider edge equipment examines the value in the
1-SID field of the data packet. It can uniquely determine
which I-VPLS instance the data packet belongs to based on
the value in the I-SID field.

Next at step S205, the network side provider edge equip-
ment determines a virtual split horizon group corresponding
to the data packet based on the value in the examined I-SID
field. The virtual split horizon group defines the forwarding
rule for the received data packet between the different pseudo
wire ports of the PBB-VPLS network. Once the virtual split
horizon group corresponding to the data packet is determined,
the forwarding rule for the data packet is accordingly deter-
mined, that is, which pseudo wire links are forbidden or
allowed to forward the data packet.

In this embodiment, upon knowing the value in the I-SID
field, the network side provider edge equipment queries a
dynamic split horizon group table based on the I-SID value,
thereby determining the virtual split horizon group corre-
sponding to the data packet.

The dynamic split horizon group table records a relation-
ship between the I-VPLS instance identified by the I-SID
value and the virtual split horizon group. To differentiate from
the static split horizon group in the prior art, in the embodi-
ment, a split horizon group entry in the dynamic split horizon

10

20

25

30

40

45

50

4

group table is referred to as a virtual split horizon group
(VSHG). The dynamic split horizon group table may be
stored on each of the network side provider edge equipments
in the PBB-VPLS network, and is generated by a network
management system and distributed to the network side pro-
vider edge equipment. When an I-VPLS instance having new
root site and tree topology is newly added into the PBB-VPLS
network, a new entry will be added in the dynamic split
horizon group table, such that the existing B-VPLS instances
can support the newly added I-VPLS topology.

Table 1 illustratively shows an example of the dynamic
split horizon group table.

TABLE 1
I-SID1 VSHG1
I-SID2 VSHG1
I-SID3 VSHG2
I-SID4 VSHG2
I-SID5 VSHG3

In Table 1, each I-SID value uniquely identifies an I-VPLS
instance, each VSHG value uniquely identifies a virtual split
horizon group, and multiple I-VPLS instances can be mapped
to the same virtual split horizon group. In the example of
Table 1, there are totally five I-VPLS instances running in the
PBB-VPLS network, and the dynamic split horizon group
includes three virtual split horizon groups, wherein the
I-VPLS instances identified by I-SID1 and I-SID2 are
mapped to the virtual split horizon group VSHG1, the I-VPLS
instances identified by 1-SID3 and I-SID4 are mapped to the
virtual split horizon group VSHG2, and the I-VPLS instance
identified by I-SID5 is mapped to the virtual split horizon
group VSHG3. Different VSHGs correspond to different
rules for forbidding or allowing the data packets to be for-
warded between the pseudo wire ports, respectively. Thus, it
can be seen that the first and second I-VPLS instances have
the same or compatible tree topology, the third and fourth
I-VPLS instances have the same or compatible tree topology,
and the fifth I-VPLS instance has the tree topology that is not
compatible with other I-VPLS instances. Upon determining
the forwarding rule for the data packet, the network side
provider edge equipment N-PE can forward the data packets
based on the forwarding rule. It can be seen from the above
description that, by using the dynamic split horizon group to
dynamically adapt to the different forwarding rules for the
I-VPLS instances with different tree topologies, the method
of the present embodiment for determining forwarding rule
for data packet in the PBB-VPLS network is capable of sup-
porting multiple I-VPLS instances with the incompatible tree
topologies in one B-VPLS instance, thereby ensuring the
stability of the backbone network and reducing the network
operation cost. In addition, the method of the present embodi-
ment only requires that the network side provider edge equip-
ment in the PBB-VPLS network can examine the I-SID field
of'the data packet, and it is not necessary to change the control
plane of the PBB-VPLS network or make any functional
extension to the user side provider edge equipment. Thus, the
influence due to the deployment of new network side provider
edge equipment is very small, which is a “plug-and-play”
deployment manner.

FIG. 3 shows a schematic diagram of the PBB-VPLS net-
work in which the method of the embodiment shown in FIG.
2 is implemented. Multiple I-VPLS instances with incompat-
ible tree topologies can be supported by only configuring one
B-VPLS instance on the network side provider edge equip-
ment N-PE1, N-PE2 and the user side provider edge equip-
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ment U-PE1, U-PE2, U-PE3, U-PE4. In the PBB-VPLS net-
work shown in FIG. 3, two I-VPLS instances I1 and 12 have
the same root site and tree topology, the I-VPLS instance 13
has a root site and tree topology different from the I-VPLS
instances 11 and 12, and the I-VPLS instances 11, 12 and I3 are
all mapped to the same B-VPLS instance. Since the I-VPLS
instances have two different tree topologies, the dynamic split
horizon group comprises two virtual split horizon groups
VSHG1 and VSHG2. The virtual split horizon group VSHG1
corresponds to the I-VPLS instances 11 and 12, and the virtual
split horizon group VSHG2 corresponds to the I-VPLS
instance 13. The pseudo wire coupling the N-PE1 and U-PE1
and the pseudo wire coupling the N-PE1 and U-PE2 belong to
the virtual split horizon group VSHG1, the pseudo wire cou-
pling the N-PE1 and N-PE2 and the pseudo wire coupling the
N-PE2 and U-PE3 belong to the virtual split horizon group
VSHG1; and the pseudo wire coupling the N-PE2 and U-PE3
and the pseudo wire coupling the N-PE2 and U-PE4 belong to
the virtual split horizon group VSHG2, the pseudo wire cou-
pling the N-PE1 and N-PE2 and the pseudo wire coupling the
N-PE1 and U-PE2 belong to the virtual split horizon group
VSHG2.

Under the same inventive concept, FIG. 4 shows an exem-
plary block diagram of the device 400 for determining for-
warding rule for data packet in the PBB-VPLS network
according to an embodiment of the present invention. The
present embodiment will be described in detail in conjunction
with the drawing, in which the description for those same
parts as the foregoing embodiment will be properly omitted.

As shown in FIG. 4, the device 400 for determining for-
warding rule for data packet in the PBB-VPLS network of the
present embodiment comprises: examining module 401 for
examining a value in an I-SID field of each of the received
data packets; and virtual split horizon group determining
module 402 for determining a virtual split horizon group
corresponding to the data packet based on the I-SID value
obtained by the examining module 401, wherein the virtual
split horizon group defines the forwarding rule for the data
packet between the different pseudo wire ports of the PBB-
VPLS network.

When receiving the data packet, the examining module 401
examines the value in the I-SID field, the I-SID value can
uniquely determine which I-VPLS instance the data packet
belongs to. Then, in the virtual split horizon group determin-
ing module 402, querying unit 4021 queries the dynamic split
horizon group table 4022 based on the I-SID value so as to
determine the virtual split horizon group corresponding to the
data packet. The dynamic split horizon group table 4022
records the relationship between the VPLS instance identified
by the I-SID value and the virtual split horizon group.

As mentioned above, the dynamic split horizon group table
4022 is generated and provided by a network management
system.

It should be noted that the device 400 of the present
embodiment is operable to implement the method for deter-
mining forwarding rule for data packet in the PBB-VPLS
network shown in FIG. 2.

In addition, the device 400 of the present embodiment may
be contained in the network side provider edge equipment.

It should be noted that the device for determining forward-
ing rule for data packet in the PBB-VPLS network of the
above embodiment and its components may be implemented
by hardware circuit such as large scale integrated circuit or
gate arrays, semiconductors such as logic chip or transistors,
or programmable hardware devices such as field program-
mable gate array, programmable logic device etc, or can be
implemented by software executed by various types of pro-
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cessors, or can be implemented by a combination of the above
hardware circuit and software.
Although a method and device for determining forwarding
rule for data packet in the PBB-VPLS network of the inven-
tion have been described above through some exemplary
embodiments, these embodiments are not exhaustive, those
skilled in the art can realize various changes and modifica-
tions within the spirit and scope of the invention. Therefore,
the present invention is not limited to these embodiments, and
the scope of the invention is only defined by the appended
claims.
The invention claimed is:
1. A method for determining forwarding rule for data
packet in Virtual Private LAN Service with Provider Back-
bone Bridge (PBB-VPLS) network, wherein the Virtual Pri-
vate LAN Service with PBB-VPLS network is capable of
supporting multiple I-VPLS instances with different root
sites and tree topologies by configuring one B-VPLS
instance, the method being performed by a network side
provider edge equipment, comprising the steps of:
examining a value in a backbone service instance identifier
(I-SID) field of the received data packet;

determining a virtual split horizon group (VSHG) corre-
sponding to the data packet by querying a dynamic split
horizon group table based on the I-SID value, wherein
the virtual split horizon group defines a forwarding rule
for the data packet between different pseudo wire ports
of the PBB-VPLS network and wherein the dynamic
split horizon group table records a relationship between
a user service bridge domain VPLS instance identified
by the I-SID value and the virtual split horizon group;

determining the forwarding rule for the data packet from
said determined VSHG, that is, which pseudo wire links
of the PBB-VPLS network are forbidden or allowed to
forward the data packet; and

forwarding the data packet;

the dynamic split horizon group table being generated and

provided by a network management system and distrib-
uted to said network side provider edge equipment, the
dynamic split horizon group dynamically adapting to the
different forwarding rules the I-VPLS instances with
different tree topologies;

each I-SID value uniquely identifying an I-VPLS instance,

each VHSG value uniquely identifying a virtual split
horizon group, and multiple I-VPLS instances being
mapped to the same VSHG.

2. A network side provider edge equipment for determining
forwarding rule for data packet in Virtual Private LAN Ser-
vice with Provider Backbone Bridge (PBB-VPLS) network,
wherein the Virtual Private LAN Service with PBB-VPLS
network is capable of supporting multiple I-VPLS instances
with different root sites and tree topologies by configuring
one B-VPLS instance, said network side provider edge equip-
ment comprising:

a processor;

a hardware interface;

wherein the processor further comprises:

examining module that examines a value in a backbone

service instance identifier (I-SID) field of the received
data packet; and

virtual split horizon group determining module that deter-

mines a virtual split horizon group (VHSG) correspond-
ing to the data packet based on the I-SID value, wherein
the virtual split horizon group defines a forwarding rule
for the data packet between different pseudo wire ports
of the PBB-VPLS network, said virtual split horizon
group determining module further comprising:
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querying unit that queries a dynamic split horizon group
table based on the I-SID value, wherein the dynamic
split horizon group table records a relationship
between a user service bridge domain VPLS instance
identified by the I-SID value and the virtual split
horizon group, so as to determine the virtual split
horizon group corresponding to the data packet, the
dynamic split horizon group table recording a rela-
tionship between a user service bridge domain VPLS
instance identified by the I-SID value and the virtual
split horizon group

the dynamic split horizon group table being generated and

provided by a network management system and distrib-
uted to said network side provider edge equipment, the
dynamic splithorizon group dynamically adapting to the
different forwarding rules the I-VPLS instances with
different tree topologies;

each I-SID value uniquely identifying an I-VPLS instance,

each VHSG value uniquely identifying a virtual split
horizon group, and multiple I-VPLS instances being
mapped to the same VSHG.

3. The device of claim 2, wherein said Virtual Private LAN
Service with PBB-VPLS network is capable of supporting
multiple I-VPLS instances with different root sites and tree
topologies by configuring one B-VPLS instance, the virtual
split horizon group determining module being configured to
further determine the forwarding rule for the data packet from
said determined VSHG, that is, which pseudo wire links of the
PBB-VPLS network are forbidden or allowed to forward the
data packet.

4. A provider edge equipment used in Virtual Private LAN
Service with Provider Backbone Bridge (PBB-VPLS) net-
work and disposed at network side, wherein the Virtual Pri-
vate LAN Service with PBB-VPLS network is capable of
supporting multiple I-VPLS instances with different root
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sites and tree topologies by configuring one B-VPLS
instance, said network side provider edge equipment com-
prising:
a processor;
a hardware interface;
wherein the processor further comprises:
examining module that examines a value in a backbone
service instance identifier (I-SID) field of the received
data packet; and
virtual split horizon group determining module that deter-
mines a virtual split horizon group (VHSG) correspond-
ing to the data packet based on the I-SID value, wherein
the virtual split horizon group defines a forwarding rule
for the data packet between different pseudo wire ports
of the PBB-VPLS network, said virtual split horizon
group determining module further comprising:
querying unit that queries a dynamic split horizon group
table based on the I-SID value, wherein the dynamic
split horizon group table records a relationship between
a user service bridge domain VPLS instance identified
by the I-SID value and the virtual split horizon group, so
as to determine the virtual split horizon group corre-
sponding to the data packet, the dynamic split horizon
group table recording a relationship between a user ser-
vice bridge domain VPLS instance identified by the
1-SID value and the virtual split horizon group;
the dynamic split horizon group table being generated and
provided by a network management system and distrib-
uted to said network side provider edge equipment, the
dynamic split horizon group dynamically adapting to the
different forwarding rules the I-VPLS instances with
different tree topologies;
each I-SID value uniquely identifying an I-VPLS instance,
each VHSG value uniquely identifying a virtual split
horizon group, and multiple I-VPLS instances being
mapped to the same VSHG.
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